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(Ml SAPA DE POnAJ EXPANDABtLA 



(57] Razumat: krmtd^ S8 referi ta o eapA de 
foraj ejpsndabflfi. udlizati pentru fora)ul son- 
dakar pantru fluide. tn minerit sau Yi alCa tu- 
crfiH mdusthsie. Sapa de fona expaiHtebtt 
aennri intpoducw^ a to manta lor watoara la 
taipa sondei 9l sdiimbaraB iQPlM atfrag^ 
gamfturi. pdn fapDil ci este aidHuitl dm 
n^te rola cbnta^ (1). fixatB la casAiJl umi tub 
(2] de sp&are ^ ghidare. U inferior et 

ojbulul (2) de spfitsre ghidare. sunt prevft- 
zute ni^ urechi de fixare (3), da care sunt 
articulatB ntete bra^ cardanica inferioara (4) 
corcspuozfltoare ftacdrai rola din^ (1), 
Recara bra^ cardanic inferior (4) eate fixat 
T^t^^Jn fus cardan (S] ca sa afld In intariorul 
und role MrgiCDare [Bl (a extrerntstsa ciraia 
acta montat un bra( cardanic superior PI 
Bra^l cardanic euperior (71 aata fixat pa un 
arc rtcpWaf C8). co asigurft axpandaraa eapei 
da foraj. 

Revendicdrt: 1 
Hguri: 3 
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tnven^a se refers la o sapa de 
foroj expandabia. utifizatfi pentni foraiul 
soodetor pentru fluide. Ih mtnerit aau ?n 
alte fucrdri industriala. 

EstB cunoscuca o sapfi de forai cu s 
role multiple, alcdtuicfi din niste suban- 
sambluri de Brgire. de absorbtie. de ghi- 
dare si de colectare a detritusului . 
Subansamhiul de Igrgire cuprinde o 
flansfi superioara. ce servo^te la rea- lo 
Szarea legfiturO cu o gamiturg de foraj si 
care este sondarizaca de o flan^a Infe- 
rioara prin intermediul unui corp tubular 
si a unor nervuri. 

De flansa inferioarS. sunc fixate ni^te ju- is 
guri periferice. pracum ^ ni^te suporturi 
de care sunt salidarizBta niste juguri in- 
cermediare. Oe jugirile tntermediare, 
sunt montate ni^te subansambluri de 
dislocare a rocii. Da corpiil tubular, sunt 20 
montati prin intermediul unor rulmenti 
radiali-axiali, un arbore tubular sottdlzat 
de o flan?« strabdtutd de o tieevS de ab- 
sorbtie. 

Subansamblul de absorbtie este rigidirat 25 
de un subansamblu de Ifirgfre. 
Subansamblul de ghidare si colectare 
cuprinde un corp tubular, de al cSrui 
cap8t esbe fixatfi o platforms tronconica 
cu baza mare dispuafi spre m sua. Th 30 
care sunt practicate gSuri de circutatie. 
De corpul tubular 9 de platformfi. sunt 
rigldizate ni$te nervun. 9! Ih corp sunt 
montaci prin intermediul unor rulmenp" 
radiaC^xiali. un arbore tubular, avSnd un 35 
capat sofidarizat de 0 flansfi inferioara a 
subansamWului de absorb^;ie cu ajutorul 
unor stiftun de pazi^nare. Intre corp ^ 
erbore. exists un spmiu inelar pfm cu 
lubrifiant. etansat lata de exiaerior de 40 
cfione ni^ gamituri inelare. 

Sapa de foraj expandabild. con- 
form inven^iel. asigurd introducerea ele-. 
mentelor tStetoare la talpa sonde! ^ 
schimbarea lor la uzurd fird extragerea 4s 
gamrturii de prfifini prin aceea cS este 
prevfizutS cu nista urechl de fixare, dis- 
puse pe tubul de apalare si ghidare. pe 
care sunt articulate niste brate car- 
danice inferioare, corespunzStoare fi©. so 
ca^^ HDle dintate. prevazute cu ni^ce ete- 
mente tgietoare. iar te partea superioara 
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0 facdrur bra? cardanic inferior, este fi- 

XBt un ftis CBixlan ce se afis Tn inceriorul 
unei role largitoare. la extremicatea ca- 
ruQ e^ montat un braf caitJanic su- 
perior fixat la randuf sfiu. la partea supe- 
noara. pe extremitatea unui arc elicoi- 
dal. ce Thconjoarfi tubul de spalare si 
ghidare. arcul elicoidal asigurand exparv 
darea sapei de foraj si aducerea brateior 
cardanice jnferioere si superioare Th 
pozltie orizontalfi. la le^irea din excremi- 
tacea gamicurii de prSjini. 

Prin aplicarea iwentiei. se ob(in 
wfnStoarele avantaje; 

- reducerea numarului mare de 
mar^uri executate pentru operatiunile de 
schimbare a sapelor; 

" cresterea sigurantei Tn exptoa- 

tare: 

- reducerea costurilor forajului. 
Se di. Tn continuare. un exemplu 

de realizare a inventiei Tn Ieg§tur3 si cu 
fig. 1...3. care reprezintS: 

- fig. 1 . secciune longrtudinald prin 
sapa de foraj. expandablia. afJatd Tn in- 
teriorul gamiturii de prSjini; 

- fig. 2. - sectiune longitudinala 
prin saps de foraj. expandabilfi din fig. 1 , 
^ pQzi(i6 de lucru; 

• fig. 3, vedere frortolfi. de jos a 
sapei de foraj. expandabile. din fig. 2 . 

Sapa de foraj. expandabiia. con- 
form inventiei. este alcatu^ din niste 
rote dintate 1, a^ezate la capdcul inferior 
al unui tub 2 de spSlare si ghidare. Pe 
njbul 2 de spdiare ^ ghidare. sunt ar- 
ticulate cu ajutorul unor urechi de fixare 

3. ni^te braje cardanice inferioare 4. 
corespunzatoarefiecSreirotedin^aCB 1! 
ce pot fi, de exemplu Ih num3r da ^ase. 
Brafete cardanice (nfericare 4 sunt pre- 
vazute cu ni^ elemenie taletoare a 
care devin active Tn pozi^ia de lucru a sa- 
pei. 

Partea superioarS a brateior car- 
danice inferioare A aus^e un fus cardan 

5, ce se am dispus TntiM) roia ISrgttoare 

6. numfinil rolelor ISrgitoare 6 fiind egal 
cu numarul bratekw cardanioe inferioare 

4. La extremitatea supertoarS a fusulul 
cardan 5. este moniat un bra? cardanic 
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superior 7 a cSrul parte superioarg asce 
pe extremitatea unui arc elicoUal 
8 de iraqiunB. ce Ihconjoarfi tubuf 2 de 
^lare ?i ghidane. Arcul e!icoidal Oper- 
mita. prin revenirea sa. ta le^irea sapei 5 
expandablla dintfx) gamlturS de prajini 
9. prtn care a fbsfc intradusd la ta(pa aorv 
del. expandarea sapei si aduccrea bra- 
telor cardanice inferioare A si bratelor 
cardanice superioare 5. Tn pciflitie orizon- 10 
tali, ilustrata Ih fig. 8 . 

La partea supaHoarfi a tubului 2 
de apaiare si ghidara, este dispus un 
cenonor 10. ce asigard pozi^a optima a 
sapei f8?« de axul aondei ?i fauB de is 
perepi gamicurn de prSjini 9, dsasupra 
ciruiaseafla un ri^lag cubaa 11. 91 un 
rtplu 12, ce serveste. drept cap de prin- 
dere la extragerea mecanicfi a sapei ex- 
pdndabite. cu cablu si rac de prindere. 30 

Gamitura de prfijtni 9 mat cg- 
prinde la partea inferioara un ^ 13. 
pentru fadlitarea extragarii sapei exparv 
dabife ^ un dop de caucluc 14 pentru 
meinlnerea unghiuhii activ al bra(elQr as 
cardanice inferioare 4 ^ bratele carda- 
nice superioare 9. 

OupS introducerea sapei de Araj 
expandable la calpa sondd. se deschide 
ie?lrea la sondS 91 cu sonda Ih echifibru 30 
hidrodinamlc, se ridicS circa 2..,3 m. de 
pe talpa sonde!, gamiura de prfijini 9. 
ce poate fi de dimensiuni 5 1/2 in., 
pentru degajarea sapei de foraj expan- 
dabrte. Se reia circulatia. cu una din 3S 
pompe um^arlnd preslunile. Se execute 
apdsarea pe sapa prin angajarea siului 
13 pe bratele cardanice supenoare su^ 
perioare 7. Se trece usor la Curable de 
regim, apfisare ^ drcidatie ^ se ^fne tot 40 
tinnpul sonda sub observa^e. La cons* 
tatarea uzuril rolelor sapei, se proce- 
deazfi la extragerea sapei prin clroute^ie 
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frwersa sau Tn cazul. cSnd sonda pierde 
flucd de drculatie. operajia se executa 
mecanic cu ajutorui racului cu cablu. 

Inaintarea )a talpa sondei presu- 
pune exerdtarea unei epdsSri pe sapa 
cesereafaaaza pnn prSjinile de foraj 
care sunt supuse la flambaj si la corsiune 
impusS de rezistenta rocii. Pentru a se 
diminua efectul ftembSrii Tnire sapa 
expandabiia ^ prfipni, se interpun pr*- 
jinile grele care trebuie sd echivaieze cu 
gret^atea lor, tocnnai valoarea apSsSrit 
pe sapa. Oe aserrenea. se are Tn vedere 
ca trecerile de la 0 sectiune la alta sa nu 
fie brusc executate, pentru a se evita 
pericolul ruperii prin oboseata a gar- 
niturii. 

RevBJidicare 

Sapa de foraj. expandabiia. prev6- 
zutS cu role dintate. fixate la capfitul 
unui tub de spSlare si ghidare. carao- 
tMEata prin aceea cd este prevfizutS 
cu ni^ urechi de fixare (3). dispuse pe 
tubuf (21 de spaiare $1 ghidare. pe care 
sunt articulace nisce brate cardanice 
inferioare (4). corespunzatoare fiecarei 
role dintate (1). prevdzute cu nigce ele- 
mente tfiietoare (a), iar la partea supe- 
rioara a fiecArui bra? cardanic inferior 
(4). este fixat un fus cardan (5] ce se 
afia Tn interiorul unei role largitoare (6). 
la extremitacea cSruia, este moncat un 
brat cardanic superior (7) fixat la randut 
sSu. la partea 6uperioar8. pe extremi- 
tacea unui arc elicoidat (8), ce Tncon- 
joara tubul (2) de spSlare ^ ghidare. 
arcul elicoidal (8) asigurSnd expandarea 
sapef de foraj ^ aducerea bratelor car- 
danice inferioare si superioare (4 si 5J Tn 
pozi^e orizontata. la ie^irea din ejiremi- 
tatea garnlturii de prefml (9). 
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154] EXPANDABLE DRILLING HOE 



[57] Summary: the patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for fluids, in 
mining and other industrial work. The expandable drilling 
hoe ensures the introduction of the cutting parts into the 
bottom of the well and their activation without pulling out 
the unit, due to the fact that it consists of several dented 
rolls [1], each at the end of a washing and guiding tube [2]. 
At the lower end of the washing and guiding tube [2], there 
are some fastening handles [3], on which are installed 
lower gimbal joint arms [4], corresponding to reach dented 
roll [1]. Each lower gimbal joint arm [4] is fixed into a 
gimbal joint shaf\ [5] which is located inside an 
enlargement roll [6], at the end of which is installed an 
upper gimbal joint arm [7]. The upper gimbal joint arm [7] 
is attached onto a helicoidal spring [8], which ensures the 
expansion of the drilling hoe. 

Claims: I 
Figures: 3 

[vertical text in lower left margin:] RO 113267 Bl 
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The patent refers to an expandable drilling 
hoe, used for drilling inside the wells meant for 
fluids, in mining and other industrial work. 

We are familiar with a drilling hoc with 
multiple rolls consisting of enlargement, 
absorption, guidance and dirt collection sub- 
coiiq)onents. 

The enlargement sub-corq)onent includes an 
upper flange which provides a coupling with the 
drilling unit and which is joined to a lower 
flange through a tubular body and some ribs. 
Peripheral cogs, as well as some supports to 
which are attached some intermediary cogs, are 
fastened to the lower flange. Sub-components 
used for displacing rocks are attached to the 
intermediary cogs. A tubular shaft, attached to a 
flange containing an absorption pipe, is mounted 
on the tubular body, through radial-axial 
bearings. 

The absorption sub-component is solidly 
attached to an enlargement sub-component. 
The guidance and collection sub-component 
contains a tubular body, to the edge of which is 
attached a trunk-conic platform with its larger 
base pointing upward, into which are drilled 
circulation holes. 

To the tubular body and the platform are 

attached some ribs and inside the body is 
mounted, through radial-axial bearings, a tubular 
shaft, having one end attached to a lower flange 
of the absorption sub-component with the help of 
some positioning pegs. Between the body and 
the shaft, there is a circular space full of 
lubricant, sealed ft-om the outside through 
circular gaskets. 

The expandable drilling hoe, according to 
the patent, ensures the introduction of the cutting 
parts into the bottom of the well and their 
replacement, when used, without extracting the 
beam pump rig unit, due to the fact that it is 
provided with fastening handles, attached to the 
washing and guiding tube, on which arc installed 
some lower gimbal joint arms, corresponding to 
each dented roll, provided with cutting parts. On 
the upper portion of each lower gimbal joint arm, 
a gimbal joint shaft is fixed, which is located 
inside an enlargement roll, at the end of which is 
mounted an upper gimbal joint arm, the upper 
portion of which is attached, in turn, to the edge 
of a helicoidal spring which surrounds the 
washing and guiding tube. The helicoidal spring 
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provides the expansion of the drilling hoe and 
brings the lower and upper gimbal joint arms 
into a horizontal position, at the open end of the 
beam pump rig unit. 
5 The use of the patent generates the 

following benefits: 

- reducing the large number of runs 
performed in order to operate the replacement of 
the hoes; 

10 - increased operating safety; 

- reducing drilling costs. 

We provide below an example of 
in^lementing the patent in connection with fig. 
1-3, which represent: 
15 - fig. 1, vertical view through the 
expandable drilling hoe found inside the beam 
pump rig luiit 

- fig. 2, vertical view through the 
expandable drilling hoe in fig. 1, in a working 

20 position; 

- fig. 3, front view, from the bottom up, of 
the expandable drilling hoe in fig. 2. 

The expandable drilling hoe, accordmg to 
the patent consists of dented rolls I, attached to 

25 the lower end of a washing and guiding tube 2. 
Some lower gimbal joint arms 4, conesponding 
to each dented roll 1, are installed with the help 
of fastening handles 3 on washing and guiding 
tube 2. There can be, for instance, six of them. 

30 The lower gimbal joint arms 4 are provided with 
cutting parts which become active in the hoe's 
working position. 

The upper portion of the lower gimbal joint 
arms 4 supports a gimbal joint shaft 5 which is 

35 located inside an enlargement roll 6. The number 
of enlarging rolls 6 is equal to the number of 
lower gimbal joint arms 4. Upper gimbal joint 
arm 7 is mounted at the upper edge of the gimbal 
joint shaft 5. The top part of this arm is attached 

40 to the edge of a traction helicoidal spring 8, 
which surrounds washing and guiding tube 2. 
Helicoidal spring 8 allows, when it reverts to its 
initial position, for the expandable hoe to be 
expelled from the beam pun^ rig unit 9, through 

45 which it was introduced into the bottom of the 
well, and for the lower gimbal joint arms 4 and 
upper gimbal joint arms 5 to be brought to the 
horizontal position shown in fig. 2. 

On the upper edge of the washing and 

50 guiding tube 2, is installed a centering device 10, 
which provides the optimum position of the hoe 
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with respect to the axis of the well and the walls 
of the beam pump rig unit 9, above which is 
located a ball and seat 11 and a nipple 12 which 
is used as a gripping end in case of mechanical 
extraction of the expandable hoe with a cable 
and a claw coupling. 

The beam pump rig unit 9 also includes, on 
its bottom part, a casing shoe 13, which 
facilitates the extraction of the expandable hoc 
and a rubber stopper 14 which maintains the 
active angle of the lower gimbal joint arms 4 and 
upper gimbal joint arms 5. 

After the expandable hoe is introduced into 
the bottom of the well, the end of the well is 
opened and with the well in a hydro-dynamic 
balance, the beam pump rig unit 9, which can 
have the size of 5!4 in, is lifted about 2 to 3 
meters off the bottom of the well, in order to 
release the expandable drilling hoe. The 
operation is resumed, with one of the pun^s 
following the pressures. The hoe is pressed on by 
applying casing shoe 13 to the upper gimbal joint 
arms 7. We slowly shift to standard rotation, 
pressure and operation and the well is maintained 
imder constant observation. Upon finding that 
the rolls of the hoe are worn out, we proceed to 
extracting the hoe through a reverse run or, in 
case the well is losing operating fluid, the 
operation is performed manually, with the help 
of the cabled claw coupling. 

Advancing to the bottom of the well 
supposes pressing on the hoe, which is done 
through the beam pump imits which are subject 
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to burning and torsion in^osed by the resistance 
of the rock. In order to reduce the impact of the 
burning between the expandable hoe and the 
beam pump units, heavy beam pump units are 

5 interposed, which have to be equivalent to their 
weight, precisely the value of the pressure 
exerted on the hoe. Changes from one type of 
action to another are also monitored so that they 
arc not performed abruptly, in order to avoid the 

10 danger of breaking the unit through tear. 



Claims 

IS The expandable drilling hoe provided with 

dented rolls, attached to the end of a washing and 
guiding tube, characterized by its fastening 
handles [3] attached to a washing and guiding 
tube [2], on which are installed some lower 

20 gimbal joint arms [4], corresponding to each 
dented roll [1], equipped with cutting parts [a]. 
The upper portion of each lower gimbal joint 
arm [4] is fixed to a gimbal joint shaft [5] which 
is located inside an enlargement roll [6] at the 

25 end of which is mounted an upper gimbal joint 
arm [7], the upper portion of which is in turn 
fixed to the edge of a helicoidal spring [8] which 
surrounds the washing and guiding tube [2]. The 
helicoidal spring [8] provides the expansion of 

30 the drilling hoe and brings the upper and lower 
gimbal joint arms [4 and 5] into a horizontal 
position at the open end of the beam pump rig 
unit [9]. 
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Fig. 2 
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Fig. 3 
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